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1561-5413/Copyright ª 2014, Hong KoSummary Introduction: The association between surgical jaundice and postoperative acute
renal failure (ARF) has been recognized since long. Obstructive (surgical) jaundice is a common
entity, and patients undergoing surgery have a constant risk of developing ARF, and this may
raise the mortality figures to an alarming level.
Materials and methods: The present study included 50 patients of obstructive jaundice aged
between 10 and 70 years. The patients were evaluated in detail, and data collection was
performed using a structured questionnaire. Patients were investigated using routine labo-
ratory investigations of blood, urine, and stool, liver function tests, renal function tests,
and radiological investigations. All important tests related to liver function and renal func-
tions were done on the 1st day of admission, 3rd day of admission, 2nd postoperative day,
7th postoperative day, and 14th postoperative daydif renal function derangements were
found.
Results: According to the diagnostic criteria of the present series 74% of patients showed
renal failure on the 2nd postoperative day. In the present series, out of seven, four renal
parameters, namely serum creatinine, specific gravity, inulin clearance, and blood urea
were found to show statistically significant difference in values preoperatively and postop-
eratively. It was observed that there was a statistically significant difference in the serum
bilirubin values among patients of renal failure.
Conclusion: Each case of surgical jaundice should be considered as a potential case likely to
pass in acute renal failure, and hence, a close monitoring of renal functions should be
started at the very beginning and should be continued until the final outcome of the treat-
ment.
背景: 臨床上早已察覺到，外科性黃疸與術後急性腎衰竭 (ARF) 之間存在若干的關聯。事實上，
外科性(阻塞性)黃疸頗為常見，然而患者卻可能在手術矯治後發生 ARF，明顯增加其死亡風險。
方法: 本研究以 50 位年齡 10e70 歲的阻塞性黃疸患者為對象，並透過問卷對其臨床背景作出調
查；常規檢查項目則包括血液、糞尿、肝腎功能、及影像學檢查。所有與肝腎功能有關的檢
查，分別於住院首天與第 3 天、及手術後第 2、7、與 14 天進行。Islamia, Friends Colony, Jamia Nagar, Gafoor Nagar, Okhla, New Delhi, Delhi 110025, India.
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Renal function in patients with surgical jaundice 13Table 1 Incidence of etiologica
jaundice.
Etiological factors Age
0e20
CBD stone 2
CBD stricture 2
Cholangiocarcinoma d
GB carcinoma d
Periampullary CA d
Total 4
CA Z carcinoma; CBD Z common b結果: 根據本研究的診斷標準，74 人於手術後第 2 天出現腎衰竭。在合計 7 項腎功能項目中，4
項在手術前後發生明顯的變化，它們包括血清肌酸酐、比重、inulin 清除率、及血液中尿素。在
腎衰竭患者間，血清膽紅素亦呈現明顯差別。
結論: 每位外科性黃疸患者均應被視為可能發生急性腎衰竭的危險個案，因此必須從治療初期開
始，接受密切的臨床追蹤包括腎功能檢查，直到療程的完成。Figure 1 Serum bilirubin levels.Introduction
Jaundice (derived from the French word “jaune” for yel-
low) or icterus (the Latin word for jaundice) involves
yellowish staining of the skin, sclera, and mucous mem-
branes by the deposition of bilirubin (a yellow-orange bile
pigment) in these tissues.1 For the surgeon, the most
important question is whether the patient has “medical
jaundice” or “surgical jaundice.” Surgical jaundice is the
name given to jaundice that develops in absence of all
other signs and symptoms in a patient in whom there is no
reason to suspect infectious hepatitis and in whom, it is
observed that the bulk of jaundice is caused by conjugated
bilirubin, and suggests the presence of extrahepatic
obstruction. Surgical jaundice can be caused by the
obstruction of the bile duct as with gallstones, strictures,
malignancy, such as cholangiocarcinoma (in which the
jaundice is persistent and progressive), periampullary car-
cinoma, carcinoma gallbladder, and carcinoma head of
pancreas. The term surgical jaundice is applied to these
situations because often surgical interference is required to
relive this type of jaundice.
The association between surgical jaundice and post-
operative acute renal failure has been recognized since
1910 when Clairmont2 reported the development of acute
renal failure, with subsequent death in five patients
following surgery for surgical jaundice, and is now a well-
established clinical phenomenon. Acute renal failure
(ARF) occurs in 8e10% of patients requiring surgery for re-
lief of obstructive jaundice and contributes to eventual
mortality in 70e80% of those who develop it.3
Obstructive (surgical) jaundice is a common entity, and
patients undergoing surgery have a constant risk of devel-
oping ARF, and this may raise the mortality figures to an
alarming level. The present study has been undertaken to
evaluate the renal and liver functions in patients of surgical
jaundice pre- and postoperatively and to analyze the cor-
relation between the two so that further remedial mea-
sures may be undertaken to prevent ARF in this disease.l factors for obstructive
groups (y) Total
21e40 >40
21 5 28
2 2 6
d 3 3
d 10 10
d 3 3
23 23 50
ile duct; GB Z gallbladder.Materials and methods
The present study included 50 patients with obstructive
jaundice aged between 10 and 70 years admitted to the
General Surgery ward of Rajendra Institute of Medical Sci-
ences, Ranchi. The male:female ratio for the study popu-
lation was 1:3.5. The period of data collection was between
August 1, 2010 and July 31, 2011. The cases were selected
randomly amongst the admitted patients who had symp-
toms suggestive of surgical jaundice with serum bilirubin
levels above 2 mg/dL. Patients with biliary obstruction
documented by either ultrasonography, magnetic reso-
nance cholangiopancreatography (MRCP), or T-tube chol-
angiopathy were included for analysis. Patients with pre-
existing renal pathology due to other causes were excluded
from the study. Patients with evidence of severe biliary
sepsis were excluded from the analysis. Written informed
consent was obtained from each patient or their family
members.Figure 2 Alkaline phosphatase levels.
Table 2 Preoperative prothrombin time.
Range (s) No. of cases Percentage
15e20 19 38
21e25 23 46
26e30 8 16
14 A. Kumar et al.The patients were evaluated in detail, and data collec-
tion was performed using a structured questionnaire. Pa-
tients were assessed for history of nausea, bilious vomiting,
dyspepsia, fatigue, anorexia, jaundice, itching, pyrexia,
loss of appetite, and loss of weight, nature of stool, output
and color of urine, and other liver symptoms. Clinical
assessment, including general survey and specific exami-
nation of abdomen, cardiovascular system, respiratory
system, and nervous system, was performed.
Patients were investigated using routine laboratory in-
vestigations of blood, urine, stool; liver function tests;
renal function tests, and radiological investigations. All
important tests related to liver function and renal functions
were performed on the 1st day of admission, 3rd day of
admission, 2nd postoperative day, 7th postoperative day,
and 14th postoperative daydif renal function de-
rangements were found. The following diagnostic criteria
for the identification of renal function were considered
for the present study: Serum creatinine exceeding
2.2 mg/dL.
Results
Of the 50 patients, most cases (15) of surgical jaundice
occurred due to a CBD stone. The incidence of otherTable 3 The specific gravity of urine.
Range (mL/24 h) Preoperative
1st d of admission 3rd d of admiss
No. of cases % No. of cases
<1010 7 14 5
1011e1020 28 56 35
>1020 15 30 10
Figure 3 Urine output.etiological factors for obstructive jaundice is shown in
Table 1. The total number of cases due to malignancy was
16.
Routine laboratory investigations revealed dark-colored
urine in all the 50 cases. Bile salts and bile pigments were
present in all the samples. None of the urine samples
contained any urobilinogen in it. Urine glucose was found in
cases of postoperative renal failure. Clay-colored stool was
reported in all cases. Occult blood was positive in five
samples, of which two were cases of metastasis and the
other three were periampullary carcinoma. Stercobilinogen
was also found in most cases. Hematological investigations
revealed leucocytosis with raised neutrophils count in most
cases of CBD stone. Raised erythrocyte sedimentation rate
(ESR) was found in nine cases presenting with fever.
Reduced Hb% was found in 14 cases of obstructive jaundice
due to malignancy. Prolonged bleeding time (BT) and clot-
ting time (CT) were reported in most cases.
The assessment of liver function tests showed that
serum bilirubin levels varied from 2.8 to 23.5 mg/dL pre-
operatively and from 1.5 to 18.6 mg/dL postoperatively.
The mean of serum bilirubin on the 3rd day of admission
was 9.81 (standard deviation (SD) Z 4.987), whereas the
mean of serum bilirubin on the 2nd postoperative day was
6.00 (SD Z 4.22) (Fig. 1). In this study, four cases showed
alkaline phosphatase levels above 100 King-Armstrong (KA)
units. Two of these cases were because of chol-
edocholitiasis, one due to gallbladder (GB) carcinoma, and
one due to the common bile duct (CBD) stricture. The
maximum number of cases was within the 70e79 KA range
(Fig. 2). The mean value of serum alkaline phosphatase on
the 3rd day of admission was 72.96 (SD Z 20.96). The
excessive prolongation of prothrombin time was seen in
patients with history of prolonged and progressive
obstructive jaundice (Table 2). The mean value of the
prothrombin time on the 3rd day of admission was 21.60
(SD Z 4.55).
The renal function test were studied under the headings
of urinary output, specific gravity of urine, blood urea
levels, serum creatinine levels, serum sodium and potas-
sium levels, and inulin clearance. The volume of urine in mL
in 24 hours was within the 1000-1500 range in most pa-
tients, both preoperatively and postoperatively. The num-
ber of cases with urine output between 1500 and 2000
showed decline postoperatively (Fig. 3). The specific grav-
ity of urine was below 1010 in seven cases and five cases on
the 1st day and 3rd day after admission, respectively. On
the 2nd postoperative day and 7th postoperative day, it was
below 1010 in 8 and 12 cases, respectively (Table 3). Raised
urea levels were recorded in 48% of cases on the 1st day ofPostoperative
ion 2nd postoperative d 7th postoperative d
% No. of cases % No. of cases %
10 8 16 12 24
70 40 80 35 70
20 2 4 1 2
Figure 5 Serum creatinine levels.
Figure 4 Blood urea levels. Figure 6 Inulin clearance.
Renal function in patients with surgical jaundice 15admission and 3rd day of admission. On the 2nd post-
operative day, 68% of patients showed raised urea levels.
However, it was recorded to decrease later on the 7th
postoperative day (Fig. 4). Serum creatinine above the
normal levels was seen in 15 patients on the 1st day of
admission and 22 patients on the 3rd day of admission.
Forty-two patients had increased serum creatinine on the
2nd postoperative day, which reduced to 38 on the 7th
postoperative day. 3 (Fig. 5). The mean time for the
normalization of serum creatinine was 12  3days. The
normal ranges for sodium and potassium were
135e145 mEq/L and 3.5e5 mEq/L. Serum sodium andTable 4 Sodium and potassium levels.
Range (mEq/L) Preoperative
1st d of admission 3rd d
No. of cases % No. of
Sodium levels 120e130 17 34 13
131e134 14 28 20
135e145 19 38 17
Potassium levels <3.5 13 26 10
3.5e5.0 37 74 40
>5.0 0 0 0potassium levels in the present study are shown in Table 4.
In the present study, none of the cases had inulin clearance
below normal preoperatively. Postoperatively on the 2nd
and 7th postoperative Day 21 and Day 16 patients showed
inulin clearance below 100 mL/min (Fig. 6).
Statistical analysis was performed. The mean and SD of
renal parameters are presented in Table 5. The difference
in renal parameters on the 1st day of admission and 2nd
postoperative day were analyzed. Table 6 shows paired t
test for all the renal parameters evaluated in this study.
The mean, SDs, standard error mean, confidence interval, t
value, and p value were calculated. A p value < 0.05 was
considered statistically significant. Out of seven, four renal
parameters, namely serum creatinine, specific gravity,
inulin clearance, and blood urea were found to show sta-
tistically significant difference in values preoperatively and
postoperatively.
According to the diagnostic criteria of the present se-
ries, which is serum creatinine > 2.2 mg/dL, 74% of patients
showed renal failure on the 2nd postoperative day as shown
and 52% of patients showed renal failure on the 7th post-
operative day as shown. Table 7 shows the paired samples
statistics of preoperative serum bilirubin (the 1st day of
admission) and postoperative serum bilirubin levels (the
2nd postoperative day) of the patients with renal failure.
Table 8 shows the paired t test for preoperative and post-
operative serum bilirubin values among patients with renal
failure. It was observed that there was statistically signifi-
cant difference in the serum bilirubin values among pa-
tients of renal failure.Postoperative
of admission 2nd postoperative d 7th postoperative d
cases % No. of cases % No. of cases %
26 11 22 8 16
40 5 10 7 14
34 34 68 33 66
20 11 22 16 32
80 39 78 32 64
0 0 0 0 0
Table 5 Mean and SD of renal parameters.
Renal parameters 1st d of admission 3rd d of admission 2nd postoperative d 7th postoperative d
Mean SD Mean SD Mean SD Mean SD
Blood urea 44.52 21.12 46.58 23.24 55.62 24.21 41.46 19.28
Serum creatinine 1.27 0.51 1.48 0.45 2.96 1.18 2.38 0.96
Serum sodium 131.3 6.51 132.8 5.6 133.8 14.6 136.0 5.78
Serum potassium 3.654 0.35 3.6 0.38 3.73 0.36 3.70 0.41
Urine output/24 h 1303 282 1332 266 1305 334 1335 251
Specific gravity 1017 4.8 1016 4.6 1013 3.8 1013 4.21
Inulin clearance 118.4 16.61 121.8 15.2 112.1 19.1 117.2 18.4
SD Z standard deviation.
Table 6 Difference in renal parameters on the 1st day of admission and 2nd postoperative day.
Paired differences t p
Mean SD Standard
error mean
95% confidence interval of difference
Lower Upper
Pre-S CRepost S CR 1.686 1.294 0.1831 2.0540 1.318 9.208 0.000
Pre-Naepost Na 2.020 15.19 2.148 6.338 2.298 0.940 0.352
Pre-Kepost K 0.0780 0.4423 0.0626 0.2037 0.0477 1.247 0.218
Preurine outputeposturine output 1.900 399.9 56.555 115.55 111.72 0.034 0.973
Pre-SP GRepost-SP GR 3.720 4.928 0.697 2.319 5.121 5.338 0.000
PreIN CLepostIN CL 6.612 20.76 2.966 0.649 12.576 2.229 0.031
Pre-BL ureaepost-BL urea 11.10 26.56 3.756 18.649 3.551 2.955 0.005
S CR Z serum creatinine; SP GR Z specific gravity; IN CL Z inulin clearance; BL Z blood.
Table 7 The paired samples statistics of preoperative and postoperative serum bilirubin.
Mean N Standard deviation Standard error mean
Pre-serum bilirubin 9.84 37 4.774 0.785
Post-serum bilirubin 6.495 37 4.6417 0.7631
16 A. Kumar et al.Discussion
The present study evaluated 50 patients with surgical jaun-
dice for liver function and renal function impairment. Most
caseswith obstructive jaundice need surgical intervention to
relieve jaundice. As renal function impairment is more a rule
than an exception postoperatively, kidney function tests
preoperatively and postoperatively become imperative. This
is also made to ward off any mishap due to electrolyte and
fluid imbalance, which can be detected preoperatively.
The etiology of acute renal failure in presence of
obstructive jaundice is multifactorial. The causes of kidneyTable 8 Paired t test for preoperative and postoperative serum
Paired dif
Mean Standard deviation Standard error mea
Pre-SBepost-SB 3.3405 3.3479 0.5504
SB Z serum bilirubin.damage in obstructive jaundice may include renal hypox-
emia, hypovolemia, toxic activity of bile acids and bili-
rubin, disorders of the coagulating system, as well as
metabolic disorders. In a patient with obstructive jaundice,
preliminary dehydration, combined with the toxic effects
of free bilirubin and serum bile acids, together with factors
that cause the inhibition of fibrinolysis determine a high
degree of renal susceptibility to ischemia. Other proposed
etiological factors include prostaglandin-mediated alter-
ations in renal microcirculation, myocardial depression,
reduction in intravascular volume, and sepsis. In light of
both clinical and experimental studies, the main cause ofbilirubin values among patients with renal failure.
ferences t p
n 95% confidence interval of the difference
Lower Upper
2.2243 4.4568 6.069 0.000
Renal function in patients with surgical jaundice 17renal changes can be attributed to the development of
general endotoxemia. Endotoxemia during the course of
obstructive jaundice is produced by an increased resorption
of endotoxins from the digestive tract as well as the
disordered mechanism of endotoxin inactivation by the
reticuloendothelial system of liver and spleen. In this
respect, bile salts, lactulose, antibiotics, inhibition of
production of prostaglandins, the preoperative drainage of
bile, mannitol, and dopamine have been used for the pre-
vention of ARF in various clinical and experimental studies.
Several studies have previously reported similar findings
to the present study in terms of renal failure in surgical
jaundice patients. Barry et al4 found that low urine output
and increased specific gravity was present in majority of
the cases after a major surgery. Finckh5 reported that in
the postoperative period, there was oliguria as a result of
altered renal function due to vasoconstriction in the
glomerular afferent. According to them, this leads to
decrease in the oxygen supply to the tubular portion of
nephron, thus affecting renal excretion.
Mundth et al6 did a study of long-standing gallbladder
disease in six patients. Two of these patients had very faint
jaundice; in the rest, jaundice was obvious. Preoperatively,
in all the six cases, the urine output in 24 hours remained
normal. However, postoperatively, all patients developed
oliguria and died in a state of uremia.
Flares7 studied the role of mannitol and diuretics as a
means to prevent raised blood urea level in the post-
operative period. They administered mannitol and diuretics
in the preoperative period to correct blood urea post-
operatively. It was concluded from this study that the blood
urea levels postoperatively remained high inspite of the
prophylactic mannitol and diuretics, but the overall prog-
nosis of renal function in the concerned patients had
improved. Shear et al8 observed a spontaneous reduction in
the raised blood urea levels of the immediate postoperative
period, without any diuretics intervention.
In their study on serum creatinine levels, Tungsanga
et al9 found that raised serum creatinine levels were pre-
sent in two-thirds of the cases studied and that the renal
dysfunction was of hemodynamic origin. The age of the
patient, the volume of blood tested, and the fall of blood
pressure on the day of operation influenced the raised
serum creatinine levels. Forgion et al10 documented the
depression of cell-mediated immunity in patients with the
recent obstruction of CBD stone. He emphasized that
impaired renal function was indicated by serum urea and
serum creatinine levels.
Hecker et al11 stated that in cases of severe hepatic
failure, the serum sodium levels remained below normal
levels, in spite of the normal renal functions. Wardle12
specified the value of estimating electrolyte levels in
serum as a basic step in deciding specific therapy for each
patient. He stated, however, that there was little correla-
tion between the electrolyte level and the degree of renal
impairment. Maririang et al13 conducted a study on the
renal failure in obstructive jaundice patients due to chol-
angiocarcinoma. He found that in patients with severely
high serum bilirubin levels, there was frequent occurrence
of hyponatremia and hypokalemia.
Tristave et al14 reported that in hepatorenal syndrome the
glomerular filtration rate (GFR) or inulin clearance wassignificantly reduced. Dawson15 found a significant correla-
tion between preoperative serum bilirubin levels and the
percentage fall in postoperative GFR levels. It was inferred
that higher the serum bilirubin levels, the greater the post-
operative fall in the GFR. Resnick et al16 stated that in long-
standing liver disease, reduced GFR preceded the appear-
ance of renal failure by months. Papper et al,17 in a study of
renal function in patients with liver disease, found that the
GFR and renal perfusion fractionweremuch decreased. Greig
et al18 pointed out that after the biliary tract surgery, GFR
decreases in 65-75% of patients with obstructive jaundice.
Wahbah et al19 conducted a study on the effect of dopamine,
mannitol, and frusemide on a group pg 40 obstructive jaun-
dice patients. His findings included a transient reduction in
GFR on the 1st and 2nd postoperative days.
Conclusion
It was observed in the present study that patients with
surgical jaundice had compromised renal function. The
compromised state of renal function further worsened
during the perioperative period. The factor responsible for
this decreased renal function could either be a hemody-
namic imbalance and/or the result of endotoxin assault on
the kidneys, which could not be filtered by the suppressed
reticuloendothelial system because of obstructive jaun-
dice. The mortality in this series was 4% (2 patients). The
rest of the patients improved with adequate fluid and
electrolyte balance maintenance along with relief of
obstructive jaundice. It would be pertinent to mention here
that each case of surgical jaundice should be considered as
a potential case likely to pass in acute renal failure, and
hence, a close monitoring of renal function should be
started at the very beginning and should be continued until
the final outcome of the treatment. Relief of the obstruc-
tion of CBD after correcting fluid and electrolyte balance
should be done according to the needs of the individual
case at the earliest suitable opportunity.
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